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During  the  period  1986  to  1988,  the  U.S.  Navy  and 
Marine  Corps  administered  1956631  ELISA  screening  tests 
for  antibodies  to  the  Human  Immunodeficiency  Virus  (HIV) 
to  1 J370611  active-duty  enlisted  and  officer  personnel.  This 
study  identified  all  persons  with  an  initial  negative  test. 
This  population  was  then  followed  and  those  who  later  test¬ 
ed  positive  for  HIV  were  identified  as  serocomverters.  Inci¬ 
dence  rates  of  seroconversion  per  1600  perron-years  were 
calculated.  There  were  582  seroconversions  identified  from  a 
total  of  987,479  person-years  at  risk.  The  seroconversion 
rate  and  95  percent  Poisson  confidence  limits  for  Naval  per¬ 
sonnel  was  0.69  per  1.000  person-years  (95%  CJ.  *  0.63- 
0.76).  Age-adjusted  rates  in  men  were  5.0  tunes  those  of 
women.  Age-adjusted  rates  in  blacks  were  3.7  times  those 
of  whites.  The  age-adjusted  seroconversion  rate  in  Marine 
Corps  personnel  was  028  per  1 600  person-years  (95%  CJ. 
•  022-036).  Similar  demographic  patterns  were  present  in 
the  Marine  Corps  and  the  Navy.  This  study  is  one  of  the 
first  reports  of  Incidence  of  HTV  seroconversion  by  demo¬ 
graphic  characteristics  in  a  large,  young,  and  apparently 
healthy  population. 
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In  1986,  the  Navy  and  Marine  Corps  began  routine  test¬ 
ing  of  all  personnel  for  the  presence  of  antibodies  to  the  Hu¬ 
man  Immunodeficiency  Virus  (HIV)  which  is  associated  with 
AIDS  (1,2).  Since  dhs  time,  approximately  97  percent  of  ac- 
dve-duty  Naval  and  Marine  Corps  personnel  have  had  at  least 
one  annual  HIV  screening  test  (1,956,631  tests,  1,070,311 
persons).  Since  October  1983,  all  applicants  for  Naval  and 
Marine  Cope  service  have  also  been  tested  (3,4).  Prevalence 
rates  of  HIV  seropoeitivity  for  military  applicants  (3-7)  and 
for  active-duty  military  personnel  have  been  reported  (8). 

We  identified  all  perrons  tu  the  active-duty  Naval  and 
Marina  Corps  population  with  a  negative  ELISA  HIV  blood 
test  followed  by  two  positive  ELISA  tests  and  two  positive 
Western  blot  assays  at  a  later  date.  Perron-years  at  risk  were 
calculated  using  records  of  results  of  all  ELISA  tests  and 
Western  blot  assays  and  career  history  information.  This 
study  reports  age-adjusted  incidence  rates  per  1.000  penon- 
years  of  HTV  seroconversion  by  demographic  characteristics 
in  an  apparently  healthy  population. 

Methods 

All  persons  testing  seropositive  for  HIV  in  the  Navy 
rod  Marine  Corps  from  all  sources  of  testing  including  ser¬ 
vice- wids  screening,  blood  screening,  and  clinical  screening 
ate  included  in  a  Navy  and  Marine  Corps  HTV  Central  Regis¬ 
try  *  the  Naval  Health  Research  Center  (NHRC),  San  Diego, 
California  and  an  included  in  this  study.  Social  security 
aonban  and  other  identifying  information  for  seropositive 
ptnowml  were  provided  to  NHRC  by  the  Navel  Medical 
Commend,  Weriangson  D.C.  Demographic  information  wee 
thro  obtained  far  thtt  papulation  through  matching  with 
NHRC  computerised  career  Maury  rod  inpatient  records.  Co- 
reer  history  information  was  provided  by  the  Naval  Medical 
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Personnel  Command  and  inpatient  records  by  the  Naval  Medi¬ 
cal  Data  Services  Center  (9). 

Computerized  records  of  all  persons  receiving  HIV  tests 
were  used  to  determine  the  population  at  risk  for  seroconver¬ 
sion.  These  records  are  provided  to  the  Naval  Health  Re¬ 
search  Center  by  the  Reputable  Disease  Database  (RDDB)  of 
the  Defense  Eligibility  Enrollment  Reporting  System 
(DEERS),  in  Monterey,  California.  Rosters  of  all  persons 
tested  in  Navy-wide  screening  are  sent  to  the  RDDB  for  data 
entry  from  21  designated  Naval  testing  facilities.  The  names 
and  social  security  numbers  on  these  rosters  are  then  verified 
using  career  history  records  (97  per  cent  of  the  total  Naval  and 
Marine  Corps  population  on  the  NHRC  Career  History  File 
woe  successfully  matched  with  tested  personnel  identified 
from  rosters). 

Incidence  rates  of  KIV  seroconversion  were  calculated 
using  person-years  at  risk  in  the  denominator  (10).  The  peri¬ 
od  at  risk  for  each  active-duty  Individual  began  with  the  firs 
negative  ELISA  test  and  continued  until  the  firs  positive 
Western  bkx  assay  or  the  las  negative  ELISA  tesL  The  date 


of  accession  into  military  service  was  used  as  the  beginning 
date  for  the  period  at  tisk  for  personnel  entering  the  service  af¬ 
ter  1986.  Service  applicant  testing  began  in  October  1985 
ted  a  negative  ELISA  HIV  seropositivhy  tea  administered  a 
a  Military  Entrance  Processing  Station  became  a  requirement 
for  entry  into  military  service  since  that  time  (3,4).  The  peri¬ 
od  of  time  a  risk  of  seroconversion  during  a  year  for  those 
who  seroconverted  was  assumed  to  be  one-half  the  interval  be¬ 
tween  the  last  negative  ELISA  test  and  the  first  positive  ELI¬ 
SA  test.  Persons  who  had  only  one  negative  ELISA  test  were 
net  included  in  the  population  at  risk  of  sero-con version. 

Age-adjustment  was  done  by  the  indirect  method  using 
age-specific  seroconversion  rates  for  the  total  Navy  and  Ma¬ 
rine  Ccrps  combined  as  the  standard  population  rases  in  order 
to  allow  direct  comparisons  among  sub-groups;  95%  confi¬ 
dence  intervals  were  calculated  using  the  Poisson  distribution 
(ID- 

HIV  seroconvenere  were  defined  as  persona  with  at  lean 
one  negative  ELISA  screening  ten  followed  by  two  positive 
paired  ELISA  tests  and  two  positive  Western  bkx  assays  from 
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TABLE  1 

Age- adjusted  HIV  seroconversion  mddcnce  rase  per  1 ,000  person-years  n  risk  by  sea  and  race,  active-duty  Navy  personnel, 

January  1986  -  December  1988 


Age-adjusted 

Sero- 

sent- 

conversion 

conversion 

U-S.Navy 

Number  of 

at  risk 

«• 

per  1,000 
person-yeas 
at  risk 

rae(95%CL) 
per  1,000 
person-years 
nriafc 

White  ^ 

Men 

288 

536 3 18 

0.53 

033 

(0.47-0.60) 

Women 

3 

47,726 

0.06 

0.06 

(0.01-0.16) 

All 

289 

5844)44 

0.49 

0.49 

(0.44-035) 

Black 

Men 

187 

91,418 

105 

2.01 

(1.73-132) 

Women 

7 

14,387 

0.49 

0.46 

(0.18-0.94) 

All 

194 

105805 

1.83 

1.79 

(1.54-2.06) 

Other 

Men 

30 

43331 

0.69 

0.71 

(0.48-1.01) 

un» - 

WImimi 

0 

2855 

0.00 

0.00 

(0.00-112) 

All 

30 

46.186 

0.65 

0.60 

(0.404)85) 

AH  races 

Men 

503 

6714)67 

0.7S 

0.75 

(0.68-082) 

Women 

10 

64868 

0.15 

0.15 

(0.07-0.27) 

Total  Navy 

513 

7364)35 

0.70 

0.69 

(0.63-0.76) 

*  A>wadjBs»d  by  the  indirect  tnsthod  uatng  age  ipsctflc  mas  far  the  ton!  Navy  and  Marina  Corps  populn..ons  combmed  as  the 
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separate  blood  draws.  The  criterion  far  a  positive  Western 
blot  wag  a  specimen  that  exhibited  at  least  two  of  three  hands 
at  p24,  gp41,  and  gp  120/160.  ELISA  testing  to  detect  the 
presence  of  antibody  to  HTV  in  serum  or  ptasma  was  done  oa- 
ing  Abbott  laboratory's  HTLV-1II  (HTV-I)  Enzyme  Imma- 
noassay  (EIA)  test  kit  from  October  1985  to  Novemler  1986; 
since  that  time,  the  Virgo  Electro-Nucleonics  Human  T  Lym- 
photropsc  Virus  Type  III  ELISA  test  kit  (Columbia.  Mary¬ 
land)  has  been  used.  Beginning  in  October  1985.  the  Navy 
has  used  the  Biotech  Research  Laboratories  Inc.  (Rockville, 


Mnyfanrf)  Western  blot  amay  methodology.  Since  May  1987 
a  Cambridge  Bmsoence  Corporation  Recombinant  DNA  EIA 
hat  been  ased  to  resolve  iadeaensioasa  or  daKordant  results. 

Basalts 

ILL  Nary 

During  the  three- year  period  from  i  January  1986  to  31 
December  1988,  there  were  513  active-duty  Navy  personnel 
who  serocoovened  from  HIV  negative  to  HIV  positive  (Table 


TABLE  2 

incidence  rate  per  1,000  person- yean  at  risk,  active-duty  Navy  pcraoannl  by  age. 
January  1986  -  December  1988 


U.S.  Navy 


Number  of 


Ftrson-yea rs 
at  risk 


Seroconversion 


per  ljOOO 
person- years 
at  risk 


17-19 

8 

41,217 

0.19 

20-24 

126 

2284)93 

0.53 

25-29 

n 

138418 

043 

30-34 

39 

81,402 

0.48 

35-39 

35 

83408 

0.42 

401- 

4 

11406 

0J5 

All 

289 

584,044 

0.49 

Blacks 

17-19 

2 

9,061 

042 

20-24 

93 

48477 

1.90 

25-29 

62 

25,7/3 

2.41 

30-34 

25 

13,174 

1.90 

35-39 

12 

8,154 

1.47 

40* 

0 

6 66 

0.00 

All 

194 

105405 

1.83 

Others 

/ 

f  4>  \ 

17-19 

20-24 

0 

12 

1463 

11,048 

0.001 

1.093 

Vs 

25-29 

11 

10,752 

1.02 

X  /'■ 

30-34 

5 

94)32 

0.55 

35-39 

2 

12433 

0.16 

404 

0 

12,435 

GOO 

All 

30 

46,186 

0.65 

t  I’ar 

AH  races 

17-19 

10 

51440 

0.19 

161 

20-24 

231 

281,111 

0.80 

25-29 

ISO 

173442 

086 

J#4 

30-34 

69 

103409 

0.67 

itiacLn 

35-39 

49 

103495 

047 

404 

4 

13,431 

0.30 

Total  Navy 

513 

7364)35 

0.70 

tim/ 
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tasks* 

®OpeeoB*y*efiitrnk,by 
ary  1986  -  Seeemter  1981 


PwiDC-ysart 

serai 


mckfenosam 
per  1,001) 

pesKA-yem 
at  rift 


PfiPf 

m  m  mm 


^4** si'  % 


rate(95%CL) 
per  1,000 
person-years 

at  rift 


Mm 

2t 

171,947 

019 

019 

(011-023) 

Wtaaea 

1 

7.523 

0.13 

013 

(041-072) 

Afl 

29 

119472 

0.19 

019 

(011*023) 

Btack 

Man 

39 

44034 

041 

041 

(057-1.13) 

Wtaa 

0 

^>53 

040 

040 

(040-144) 

AB 

39 

47.109 

079 

OTi 

(033*149) 

Otar 

Mm 

4 

17,114 

023 

024 

(007*062) 

Wow 

0 

749 

040 

OOO 

(040-4.79) 

AS 

4 

17JS3 

022 

019 

(044-042) 

Almcm 

Mm 

4t 

240319 

021 

029 

(023037) 

Ttaami 

1 

11,129 

009 

009 

(141*049) 

Toni  Staten 

99 

251,444 

027 

021 

(022-039) 

iatiiimni  ana  ia  ta  Navy  daring  ta  —dy-panoS  wm  049 
(95%  CJ.  m  063-0.76)  per  1,000  poraaa-yun  os  rift. 

A»  tafrmul  jarirtnwi  imeeof  rawwawmttaawemSO 
(95%  C4.  •  23-11.7)  team  Uttar  to  m  taa  far  mm 

m  ftTbtack  w» 

tan  for  wfcte  man  to  At  Navy,  Tbe  ram  fcr  Mefc  womea 
wm  7.7  (95%  C.L  -  !. 1*94.0)  tiara  ta  tms  far  wtta  worn* 
cm.  White  man  farwoama  warn  basaA  oa  very  tew  mrci» 
varan,  this  dtfferaaee  was  nWaBy  rigaiAesat(p<04S). 
Tte  it*  is  maa  attar  then  Macks  or  wtatee  sa  am  sigaifl- 
cemly  dtffartwt  from  while  men,  bat  wee  stfMAcaadir  lower 
ttaafur  Mask  a»a(p<  003). 


Oariaa  tte  nathr  cartel  tam  warn  69  acthoHtetv  M9» 


»  HIV  potato  Citato  3). 

TteasaaBagaiirtitartraacoavantattaatetaMfr 
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TABLE 4 


HfVwacmieaia  incjdrwa  me  per  1,000  paaoa-yaars  u  adc,  nt»w  Suq  Matte  Cape  pawel  by  age. 

Jeaaary  1996-  Darvator  19M 


u.s. 

Msrim.  Corp* 

Number  of 

tana-years 
at  risk 

par  1,000 
ptfia-yaH 
at  risk 

Whiles 

17-19 

0 

26*61 

ooo 

20-24 

16 

945K 

0.17 

25-29 

7 

32*72 

0*1 

30-34 

1 

16*70 

006 

35-39 

5 

14*90 

0*4 

40* 

0 

1*94 

0O0 

AB 

29 

116*72 

0.16 

Bites 

17-19 

3 

3.723 

0*2 

20-24 

17 

23*43 

0.73 

25-29 

13 

10*37 

1*5 

30-34 

3 

4*21 

0.66 

35-39 

0 

2.769 

0O0 

40+ 

0 

209 

OlOO 

AO 

36 

47.109 

076 

Others 

17-19 

1 

30*34 

0*3 

20-24 

2 

10*02 

019 

25-29 

1 

2*15 

036 

30-34 

0 

U1C 

000 

35-39 

0 

99! 

OOO 

40+ 

0 

31 

OOO 

All 

4 

17*63 

0*2 

AOraoaa 

17-19 

4 

35*03 

on 

20-24 

35 

121*34 

027 

25-29 

21 

43*25 

0.46 

30-54 

4 

21.701 

on 

35-39 

3 

11*39 

027 

40+ 

0 

1*33 

OOO 

Vote  Martas  Corps 

69 

251,444 

027 

V 


pwfcimf  By  9m  Nsvy  ft*  dM  MUnCvpi 

Tin  Nwy  M|f  to  non  npnMMto  of  At  popoWoi 
M  large  tea  te  Matte  Corps.  Than  m  mot  tea  100  sta¬ 
te  o&teteaMi  categories  m  te  Navy  tel  covar  aaarty  te 
aten  apsctnaa  of  dvillaa  occopateae.  Tto  Navy  paovtoaa 
meted  asm  for  itself  and  tto  Mete  Corps,  md,  cnnaa^aaia 


(sssad  psaates  aid  tef-aee)  is  aa  avateMa  te  otter  te 
Nsvy  or  Matte  Cate  popteioaa.  WhUa  amposUv*  psr- 
naaal  tea  tack  aantea  an  ragaaate  ®  fiB  oat  u  anoay- 
bom  iral  Mnr  MMkPMfe*  wMdl  Mb  ibon  risk 


ante  Ass 


late 


vkm  m  norwented  la  te  Naw  a  a  aaek  sreaaar  wia 
tea  ia  te  Marlas  Corps. 

KaHaMs  (afaratatea  ragatetj  tohavteat  risk  teaas 


teas 


a  aavaatf  tews  tel  o«M  cotebaas  to  as 
of  te  MV  MNeaawtea  teMaaes  to  te 
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-  self  deferral  from  ipplicarioa  to  milimy  service  of 
individuals  with  behavioral  risk  factors,  aad 
•  exclusion  of  hemophiliacs  from  Navel  service. 


E  K.  Eric  Gtmdeaoa  aaambied  she  dm  baas  that  provided 
the  demographic  information  for  this  report. 
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'»  abstract  (CeneMve  an  <v»»r«e  «f 

fthirlng  the  period  1986  to  1988,  the  U.S.  Navy  and  Nerlne  Corps  administered  1 ,956,63l'TU$A 
screening  tests  fer  antibodies  to  the  Human  Immunodeficiency  Virus  (HIV)  to  1,070,511  active- 
duty  enlisted  and  officer  personnel.  This  study  Identified  all  persons  with  an  Initial  nega¬ 


tive  test.  This  population  was  then  followed  and  those  who  later  tested  positive  for  HIV 
were  Identified  as  seroconverters .  Incidence  rates  of  seroconversion  per  1,000  person-years 
were  calculated.  There  were  582  seroconversion*  identified  from  a  total  of  987,479  person- 
years  at  risk.  The  seroconversion  rate  and  95  percent  Poisson  confidence  limits  for  Naval 
personnel  was  0.69  per  1,000  person-years  (951  C.I.  •  0.63-0.76).  Aoe-adjusted  rates  In  men 
were  5.0  tlmus  those  of  women.  Age-adjusted  rates  In  blacks  were  3.7  times  those  of  whites. 
„Th*  age-adjusted  seroconversion  rate  In  Narine  Corps  personnel  was  0.23  per  1,000  person 
|years  (95*  C.I.  »  0.22-0.36).  Similar  demographic  patterns  were  present  In  the  Narine  Corps 
and  the  Navy.  This  study  Is  one  of  the  first  reports  of  Incidence  of  HIV  seroconversion  by 
demographic  characteristics  in  e  large,  young,  and  apparently  healthy  population. 
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